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Mills points out that the properties of the briquette are
a combination of the properties of the coal and binder
separately. A brittle binder gives a relatively brittle
briquette. A binder that at ordinary temperature twists
easily and pulls into threads, that will cut with a knife rather
than break and that flows very slowly will produce the
briquettes that will stand the most rough usage. Binders
examined and fulfilling these conditions were pinewood tar,
water gas tar pitch, wax tailings and petroleum residuums.
Satisfactory briquettes with such materials required 3 to
5 per cent, of binder. The softening point of the binder alone
is also that of the briquette in which it is employed. Being
spread in thin films, however, over non-fluid material, the
result will not be so marked, as the coherence will still be
large.

The theoretical aspects of the problem as regards quantity
of binder necessary are not without interest. Assume the
grains of coal to be spheres of radius r and density d.

The weight of a single sphere is therefore equal to

4/377^

For a given weight of coal, W, the number of grains is,
therefore,

W

The surface of each grain is 477^2 and therefore the total
surface to be coated is
3W
rd
In other words, the surface to be coated varies inversely with
the density of the coal and inversely with the diameter of
the particles. Thus if a coal of density 1*4 requires 6 per
cent, of pitch to make a satisfactory briquette, a coal of
density 1*1 will require 7*63 per cent, of pitch, other things
being the same. This is one reason why the lignites generally
require more binders than the average coal. Variation
in grain size has an even greater influence on the amount of
binder required owing to the wider limits of variation. The